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A brand new skin
Large skin losses, such as those found in burn victims, are 
treated with regrafting of autologous keratinocytes that are 
expanded for weeks in culture. Decellularized cadaver skin 
or biosynthetic matrices are often used to cover wounds 
during the expansion period to minimize risks of infection 
and dehydration; however, these coverings are limited by 
availability and/or immunogenicity, which results in graft 
rejection. In light of recent studies utilizing human embry-
onic stem cells (hESCs) to form a temporary skin substitute for 
these patients, Guenou and colleagues cultured hESCs with 
BMP4 and ascorbic acid to generate a homogeneous popula-
tion of cells that exhibited the phenotypic characteristics of 
keratinocytes. Importantly, these cells were quite proliferative 
and formed a pluristratified epidermis. Very little expression 
of HLA antigens was detected on these cells, and no tum-
origenicity was observed. These in vitro expanded cells may 
revolutionize cell therapies for patients with skin losses 
as well as those with skin diseases such as epidermolysis 
bullosa. (Lancet 374:1745–53, 2009)
Reaching for antigen
Because skin is a major entry site for pathogens, dendritic 
cells, including Langerhans cells (LCs), exist in the epidermis, 
where they encounter foreign antigen (Ag) and initiate an 
immune response. Below the outer covering of the stratum 
corneum, the intercellular spaces of the epidermal cells are 
sealed with tight junctions (TJs), which function to limit water 
and electrolyte leakage. Kubo and colleagues report that acti-
vated LCs elongate their dendrites through these TJ barriers 
to gain access to Ag. Moreover, these dendrite tips engage in 
endocytosis across the TJ barrier. This dynamic reorganization 
of the epidermal TJ barriers via LCs and keratinocytes permits 
LCs to extend their dendrites through the TJ to take up exter-
nal Ag and evoke an immune response without disruption of 
the critical TJ barrier. (J Exp Med 206:2937–46, 2009)
Balancing immunity and tolerance
Because CD4+CD25+Foxp3+ regulatory T cells (Tregs) are 
critical for maintaining self-tolerance, maintenance of the 
homeostasis of these cells is critical to avoid autoimmune 
diseases such as type 1 diabetes or inflammatory bowel dis-
ease (IBD) while protecting immune-response capabilities. 
Actively dividing Tregs are more suppressive than quiescent 
Tregs; therefore, Darrasse-Jèze and colleagues examined the 
requirement for dendritic cells (DCs) as antigen-presenting 
cells in maintaining Tregs in the steady state in vivo. 
Interestingly, an increase in DCs resulted in an expansion of 
Tregs that was dependent on the expression of class II major 
histocompatibility antigens on the DCs. Furthermore, this 
expansion was functional, because the increase in Tregs was 
protective against autoimmune diseases (diabetes and IBD) 
in mice. Thus, a complex feedback regulatory loop that main-
tains the number of Tregs and DCs is essential for maintaining 
the balance between immunity and tolerance. (J Exp Med 
206:1853–62, 2009)
Twist of fate
UVB signature mutations are commonly found in the p53 
gene in sun-exposed skin as well as in squamous cell carcin-
omas. Previous studies indicated that following cessation of 
UVB irradiation, the number of p53 mutant clones (PMCs) 
rapidly decreases. This observation is intriguing in light of the 
prevailing belief that PMCs arise from mutant inter follicular 
epidermal stem cells. Recently, Klein and colleagues ana-
lyzed published datasets containing information about 
the evolution of PMC size distribution in chronically UVB-
irradiated mouse epidermal cells. Statistical analysis revealed 
that p53 mutations lead to exponential growth of clones in 
irradiated epidermis. Moreover, the p53 mutant cells have 
a stochastic fate that resembles that of wild-type progenitor 
cells. More specifically, UVB exposure causes a slight 
excess of proliferating mutant cells compared with those lost 
through differentiation or apoptosis. These analyses indicate 
that preneoplastic clones are derived not from self-renewing 
mutant stem cells but from mutant progenitors with random 
cell fate. Therefore, ongoing, low-intensity UV radiation may 
pose more cancer risk than sporadic high-intensity exposure. 
(PNAS 107:270–5, 2010)
Mast cells mediate CAPS
Only about half of urticaria patients respond to antihistamine 
treatment, indicating that chronic urticaria is also mediated 
via histamine-independent mechanisms. An urticarial rash is 
one characteristic of cryopyrin-associated periodic syndrome 
(CAPS), a periodic fever disorder caused by missense muta-
tions in the gene nucleotide-binding oligomerization domain 
leucine-rich repeats containing pyrin domain 3 (NLRP3). 
In pursuit of understanding the etiology of this urticaria in 
CAPS, Nakamura and colleagues found that mast cells (MCs) 
in the skin express inflammasome components and pro-
duce mature IL-1β in response to proinflammatory stimuli. 
This IL-1β production requires the presence of a functional 
Nlrp3 inflammasome. Furthermore, constitutive activation of 
the inflammasome and concomitant induction of neutrophil-
rich inflammation and vascular leakage by MCs occurs in the 
presence of CAPS-associated Nlrp3 mutations. These data 
may offer some insight into antihistamine-refractory urticaria 
and aid in the development of new therapeutic strategies 
for the treatment of this clinical presentation. (J Exp Med 
206:1037–46, 2009)
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